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[57] ABSTRACT 
An electronic typewriter comprises a character-bearing 
disk movable along the platen and a selector to space 
selected characters according to a plurality of constant 
spaces or proportional spaces. The electronic unit pro 
vides a line buffer on which the entered characters of a 
line are sequentially stored and a series of editing func 
tions to have the entered characters directly printed in 
editing form and a permanent, alterable memory 
wherein are recorded positioning information for the 
disk and constant phrases to be printed can be recorded 
and recalled upon request of the operator. J usti?cation 
of a line is commanded by a selector which allows the 
printing of entered characters up to a set zone of the 
printing line while stores, without printing, the remain 
ing characters on the line buffer. Following actuation of 
a service key causes the delayed printing of stored part 
of the line aligned to the ?xed right margin. An evi 
dence selector is further operable at any point of the 
printing line to cause an evidence of printed character 
as bold-facing or underlining and a cancel key is pro 
vided to automatically cancel the already printed char 
acters. 

6 Claims, 31 Drawing Figures 
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ELECTRONIC TYPEWRITER 

This is a continuation of application Ser. No. 058,202, 
?led July 17, 1979, now abandoned. 
The present invention relates to an electronic type 

writer of the type in which the keyboard and the print 
ing unit are controlled by a command unit of the digital 
type. More in particular the present invention relates to 
a typewriter of the above said type which, in addition to 
the normal functions available in a typewriter, has a 
plurality of functions for editing the line of type whilst 
it is being applied to the paper, which are commanded 
from the keyboard and carried out automatically by the 
machine. 

Printing systems are known which store texts in ?le 
stores such as cards magnetic discs or tapes for tran 
scription at a subsequent time with some detailed edit 
ing such as centering of title, automatic underlining or 
justi?cation of the right hand margin. The same stores 
can furthermore be used for memorising constant 
phrases, memorising page layout, etc, etc. These typing 
systems are however sold at a price which is substan 
tially greater than that of normal typewriters and do 
need trained personnel to operate them. 
The aim of the present invention is consequently to 

provide an electronic typewriter which is provided 
with editing facilities for the actual line which is being 
printed out, which apart from this, take the form of a 
normal typewriter which can be operated by a non-spe 
cialised person, at a cost which is comparable to that of 
normal typewriters which are on the market at the 
present time and in which however, editing operation 
are dif?cult to carry out and can only be done in a 
purely manual manner or at the most semi-automati 
cally. 

In order to achieve this aim, the present invention 
provides and electronic typewriter with a keyboard, a 
unit for serial print, a digital governing and control unit 
for the keyboard operations and for the print unit 
which, in accordance with a ?rst characteristic of the 
machine, is provided with a non-volatile store for per 
manent and operator-alterable storage of information 
for positioning the printing unit and selective storage of 
constant alphanumeric information, which is intro 
duced from the keyboard and by means provided on the 
keyboard for recalling this for the command of the said 
unit. 
According to a further characteristic, the machine 

includes a justification selector which provides for typ 
ing of a predetermined region of a line and prearranges 
storage without print of the remaining portion of the 
line in order to carry out justification of the right hand 
side, a control unit which provides for complete print 
ing of the last word even in the case when a part of it 
extends beyond the predetermined region and activates 
the storage without print only after a space has been 
inserted adjacent to the last word and an actuating unit 
for justified printing of the line stored without print. 
According to a third characteristic, the machine in 

cludes means on the keyboard which prearrange for 
storage without print of data typed in, a control unit 
which sets out this data typed in symmetrically with 
respect to a predetermined point of the line and an 
actuating unit which prints the stored data in such a 
way that it is centered with respect to the said point. 
According to a fourth characteristic, the print unit is 

adapted to print with differing degrees of spacing and 
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2 
the keyboard, which is provided with a spacing selec 
tor, modi?es this spacing and provides for storage and 
print of the data digitized in accordance with the spac 
ing selected, at any point in the line whatsoever, with 
out altering the spacing of the parts which have already 
been stored. 
According to a ?fth characteristic, the keyboard is 

provided with a selector for causing parts of the texts to 
stand out which modi?es the storage and the printing of 
each piece of data typed in by means of the addition of 
an underlining stroke and/or by means of the reprinting 
of the same piece of data repeated to give an appearance 
of heavy print, without modifying the other editing 
functions of the machine. According to a further char 
acteristic, the machine is provided with a device for 
deleting data already typed from the sheet using reprint 
ing in a deleting mode of the data typed, by means 
which recall the data typed and stored from the store in 
order for it to be reprinted in a deleting mode, by means 
which cancel from the store the data deleted from the 
typed sheet, leaving in the place of the data a spacing 
code having the same spacing as that of the deleted 
data. 
These ‘and other characteristics of the present inven 

tion will become clear from the description which fol 
lows which is given by way of non-limiting example 
with reference to the attached drawings 
FIG. 1 is a diagrammatical plan view of the type 

writer according to the invention; 
FIG. 2 is a block diagram representing the logic de 

sign of the unit for control and supervision of the type 
writer shown in FIG. 1; 
FIG. 3 shows the layout of the organisation of a store 

of the unit shown in FIG. 2; 
FIG. 3A shows the layout of the organisation of one 

cell of the store shown in FIG. 3; 
FIG. 4 shows the layout of the organisation of a 

further store of the unit shown in FIG. 2; 
FIG. 5 shows the layout of the organisation of one 

cell of a further store of the unit shown in FIG. 2; 
FIGS. 6, 6a, 6b, 6c, 6d and 6e is a flow chart of the 

program of the initialization of the machine, of the key 
recognition, of the processing for the alphanumeric 
keys and for a jump to the various programs for govern 
ing the service keys. In particular FIGS. 6C and 6E 
relate to the governing to the alphanumeric keys in a 
region of a line which has already been written; 
FIGS. 7, 7a, 7b is a ?ow chart of the program for 

governing the buffer for a line when blind printing is 
occuring; 
FIG. 8 is a ?ow chart of the program for operating 

the service key for setting out margins; 
FIGS. 9, 9a and 9b show a ?ow chart of the program 

for governing the service key for return to the start of a 
line with line space (NEW LINE); in particular FIG. 9 
relates to the governing of the NEW LINE key under 
blind writing conditions, FIG. 9A relates to the gov 
erning of the NEW LINE key when constant phrases 
are being recorded and FIG. 9B relates to the govern 
ing of the NEW LINE key under normal conditions. 
'FIGS. 10 and 10A show a flow chart of the program 

for governing the service key for centering titles; 
FIGS. 10, 10b and 10c show a ?ow chart of a sub~rou 

tine for “adjust line buffer”; 
FIG. 10d shows a flow chart of a sub-routine for 

“search out spaces in the line buffer”; 
FIG. 11 shows a flow chart of a sub-routine for “print 

out characters held in line buffer”; 
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FIGS. 12 and 12a show a flow chart of a sub-routine 
for “print character digitized”; 
FIG. 13 shows a flow chart of the program for gov 

erning the service key “margin release”; 
FIGS. 14 and 140 shows a flow chart of the program 

for governing the TAB- service key; _ 
FIG. 15 shows a flow chart of the program for gov 

erning the deleting key (CANCEL); 
FIG. 16 shows a flow chart of the program for gov 

erning the keys for selecting EAROM store. 

GENERAL DESCRIPTION OF THE 
TYPEWRITER 

With reference to FIG. 1 the typewriter according to 
the invention comprises; an alphanumeric keyboard 20, 
a command console 22,‘ a platen 26 which is advanced 
incrementally by a line spacing device 23 of the type 
described in U.S. patent application Ser. No. 920,060, 
?led on June 28, 1978, and assigned to Ing. C. Olivetti 
and C., S.p.A., a serial print unit 25 of a known type, 
which is advanced incrementally, parallel to the platen 
26, by a transport motor 24 operating via belt 44 and 
guides 27. The print unit comprises: a character-bearing 
part 28 of the “daisywheel” type, which is rotated incre 
mentally by a motor 29 for selecting the “petal” carry 
ing the symbol to be printed; a striking hammer 30 
which is operated by a solenoid 31, which is energised 
for a period of time which varies depending on the 
symbol which is to be printed, as described in U.S. 
patent application Ser. No. 055,782, ?led on Sept. 7, 
1979, and assigned to Ing. C. Olivetti and C., S.p.A.; a 
cartridge 32 carrying typing ribbon 33 which is inter 
posed between the character-bearing element 28 and 
platen 26, which is raised in the print mode by an elec 
tromagnet 34 and is advanced after one print operation 
passing between spools 35 and 36 by means of rotating 
electromagnet 37; and a correcting ribbon 39 which is 
raised for carrying out correction by an electromagnet 
38 and automatically advanced during the raising opera 
tion passing between spools 40 and 41. 
The typewriter 49 further includes a control and 

governing unit 50 and, in accordance with one aspect of 
the present invention a non-volatile store 51 (EAROM 
of a known type) which is operatively subdivided into 
three regions for permanent operator-alterable storage 
of margin tabulator stops, page layout and selectively 
for constant phrases, as will be described in more detail 
below. 

KEYBOARD AND COMMAND CONSOLE 

With reference to FIG. 1, keyboard 20, in addition to 
the normal alphanumeric keys 57, further includes the 
following service keys: setting up and storage of mar 
gins 58, margins release 59, prearranged indent 75, can 
cel out tabulator stop (TAB —) 61, set up tabulator stops 
(TAB+) 63, centre titles 70, numerical tabulation 95, 
alphabetical tabulation 71, upper case/lower case 97, 
repeat (REPEAT) 62, space 65, half space back space 
68, return to start with new line 60 (NEW LINE), re 
turn to start without new line, back space by one char 
acter (BACK SPACE) 66, line space (INDEX) 67, 
delete 64, selection of 1st, 2nd, 3rd part of EAROM 
store PMl, PM2 and PMS respectively. The functions 
carried out as a result of operation of these keys will be 
described in detail below. 
The typewriter is designed to have differing con?gu 

rations of the keyboard, and one main feature of this is 
a selection arrangement using a selector 90 of the com 
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4 
mand console 22; each alphanumeric key 57 conse 
quently represents two differing symbols, one for each 
con?guration, and both of which can be indicated on _ 
the actual heads of the keys 57. The information con 
cerning the symbol represented by each key in each 
con?guration is memorised by a ROM store 85 for 
keyboard specialisation (FIG. 2), which is addressed by 
codes generated by the digitizing of the keys and by a 
conditioning code depending on the position of the 
selector 90. 
Command console 22 comprises: 
a spacing selector 82 for selecting the writing inter 

val, having four postions corresponding to spacings of 
l/lO” (2.5 mm), l/12” (2.1 mm), l/l5" (1.7 mm) and 
proportional (PS); with proportional spacing the spac 
ing associated with the character can take on the fol 
lowing values 4/60", 5/60", 6/60” and 7/60" (0.4 
mm><4, X5, X6, X7) depending on the width of the 
associated symbol; the information for spacing unit PS 
is stored for each symbol in the ROM 85 and each type 
of spacing corresponding to the use of a particular cha 
racter-bearing element; 

a line spacing selector 80 which is adapted to select 
?ve differing types of line spacing which are de?ned as 
the number of single advancing steps of the line spacing 
device 23 necessary to provide each type of spacing; 

a right hand margin selector 81 which is able to select 
one of the three following modes; 
NORM.—the machine operates as a normal typewriter; 
RIGHT—the machine carries out justification of the 

line of print at the right hand margin by means of 
digitizing of a part of the line when printing blind; 

ADJ UST-the machine carries out an automatic return 
to the left hand margin inserting a space or a hyphen 
at a predetermined point and adjacent to the right 
hand margin; 
the program selector 90 which is designed to select 

one of the three following modes; 
NORM—the machine operates as a normal typewriter; 
WRITE-sets up the machine for recording constant 

phrases or page layout in the non-volatile store 51 
KBII-selects the second keyboard con?guration. 

an underlined/heavy print selector 78 which is de 
signed to select one of the four following modes; 
NORM-the machine functions as a normal typewriter; 
UNDERLINE-automatically underlines each charac 

ter digitized and printed; 
HEAVY PRINT—in accordance with the invention 

the typewriter prints each digitized character in 
heavy print using repetition of the printing after the 
print unit (head) 25 has advanced by an amount of 
U180" (0.14 mm). 

UNDERLINE/—the machine carries out both the 
UNDERLINE and 

HEAVY PRINT HEAVY PRINT MODES. 
an ON-OFF switch 83 for switching the machine on 

and off. 
a warning light (LED) 98 which is designed to pro 

vide a signal when permanently lit that key 83 is 
ON and when it is flashing, that the operator has 
made a mistake in the digitizing and/or selecting 
procedure. 

CONTROL AND GOVERNING UNIT 50 

With reference to FIG. 2, the control and governing 
unit 50 comprises; _ 

a microprocessor 100, of a known type, for example 
of the type described in the U.S. Pat. No. 4,114,026, 
































